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Physical Examination Findings
Physical examination revealed a pulse rate of 88 beats/ min, respiratory rate of 28 breaths/min, BP of 118/ 70 mm Hg, and an oxygen saturation of 95% on room air. She had a stony dull note on percussion and absent breath sounds in the entire left hemithorax, suggestive of a massive pleural effusion. Examination of the other systems was unremarkable. 
Diagnostic Studies
A chest CT scan done 1 week prior to presentation showed a left upper lobe heterogeneous necrotic lesion with calcific densities within (Fig 1) . Blood investigations at admission revealed anemia and leukocytosis (hemoglobin 8.7 g/dL, WBC count 18,690/ mm 3 with 92% neutrophils). HIV serology was negative. Thoracic ultrasound showed left-sided massive effusion with internal septations. Pleural fluid analysis was suggestive of empyema (cell count 65,000/mL, N85L15, glucose < 5 mg/dL, lactate dehydrogenase 6,079 units/L, protein 4.54 g/dL). In view of these findings, an intercostal drain was inserted, which drained thick hemorrhagic fluid. Pleural fluid cultures were unyielding.
A flexible bronchoscopy was done, which showed mucosal nodules in the left upper lobe which were biopsied. On negotiating beyond the nodules, grayishwhite material was seen occluding the bronchus moving with respiration and had a gritty feel on probing, suggestive of a broncholith (Fig 2) . BAL cultures were negative, and biopsy showed areas of necrosis with calcification. Because pleural drainage was inadequate, a e26 CHEST Pearls surgical intervention was planned. Intraoperatively, the entire pleural space was filled with pus and the lung was adherent at the hilum. Empyema drainage with decortication and left upper lobectomy was performed. Pus and tissue showed gram-positive filamentous bacilli, but cultures were negative. Pleura showed fibrinous exudate and granulation tissue on histopathology. The lobectomy specimen showed dilated bronchial spaces with a gritty hard gray-white tissue in one of them. On microscopy, neutrophilic abscesses with colonies of basophilic filamentous organisms were seen. The organisms were gram-positive and periodic acid-Schiff and Gomori methenamine silver stain-positive ( Fig 3) .
What is the diagnosis?
chestjournal.org e27 Diagnosis: Bronchopulmonary and pleural actinomycosis with broncholithiasis
Discussion
Actinomyces organisms are gram-positive bacilli which are normal commensals of the oropharynx and GI tract. Actinomyces israelii is the most common species causing infection in humans. Thoracic actinomycosis accounts for 15% to 20% of cases, including bronchopulmonary, pleural, chest wall, and mediastinal infection. Pulmonary infection is known to occur after aspiration of oropharyngeal secretions or rarely by direct extension of a cervicofacial infection. Poor dental hygiene, alcohol abuse, underlying structural damage because of preexisting TB, or foreign body aspiration are the usually reported risk factors.
Pulmonary actinomycosis usually presents with productive cough, fever, weight loss, and hemoptysis. Because aspiration is the most common pathogenesis involved, the lower lobes are predominantly affected. A chronic suppurative infection spreading across the anatomic borders, such as the pleura, mediastinum, and bones, is suggestive of actinomycosis. Extension to the chest wall with sinuses discharging sulfur granules is pathognomonic if present. However, in the absence of these symptoms, the symptoms and signs of pulmonary actinomycosis are extremely nonspecific to incite clinical suspicion. A segmental airspace consolidation with a central area of hypoattenuation with peripheral contrast enhancement and adjacent pleural thickening is the typical radiologic presentation of pulmonary actinomycosis. Pleural involvement in the form of thickening, effusion, or empyema is present in one-half of cases. The condition is often misdiagnosed as TB or malignancy.
Broncholithiasis, characterized by the presence of calcified material within the bronchial lumen, usually develops secondary to erosion of a calcified lymph node because of constant movement during respiration. It can be secondary to multiple chronic infections such as TB, histoplasmosis, cryptococcosis, aspergillosis, and nocardiosis. Patients with broncholithiasis can present with cough and hemoptysis. Lithoptysis (stones in the sputum) is a rare but characteristic symptom. CT findings of a calcified endobronchial lesion with distal air trapping, atelectasis, consolidation, or bronchiectasis with mucous impaction is characteristic of broncholithiasis.
Endobronchial actinomycosis with broncholithiasis is a rare manifestation. The most plausible hypothesis for this presentation is that the broncholiths were secondarily infected, enlarged in size, and caused bronchial obstruction. The infected broncholiths form a nidus from where organisms are shed to the distal obstructed segment perpetuating an ongoing infection. Because bacterial colonies are not confined to the periphery and have been demonstrated throughout the broncholith, another speculation that the infection in itself leads to the formation of broncholiths is also conceivable.
The diagnosis is often challenging because demonstration of actinomycetes in sputum or BAL may represent colonization. Actinomyces organisms tend to colonize devitalized tissues, necrotic neoplasms, and foreign bodies adding to the confusion and increasing the likelihood of missing the underlying lesion. Cultures are often negative because of the anaerobic nature of the organism, prior antibiotic therapy, inadequate culture techniques, and duration. A clinical suspicion should be indicated to the microbiologist for strict anaerobic cultures from surgical specimens or pus. Histopathologically, central areas of hypoattenuation correspond to microabscesses and necrotic material in bronchiectatic segments with surrounding chronic inflammation. Demonstration of Actinomyces colonies or the filamentous organisms in tissue obtained through endobronchial biopsy or lung biopsy can establish the diagnosis.
Early recognition and prompt treatment initiation carry a favorable prognosis. Initial treatment of choice includes high-dose penicillin (18-24 million units/d) for 2 to 6 weeks followed by amoxicillin for 6 to 12 months. 
Clinical Course
After the diagnosis of actinomycosis was established, the patient was treated with IV imipenem with oral doxycycline for 2 weeks postsurgery and discharged on oral amoxicillin. On follow-up after 3 months, she is doing well with no further episodes of hemoptysis or lithoptysis. We plan to continue antibiotics for at least 6 months.
Clinical Pearls
1. Presence of broncholithiasis with distal consolidation should trigger the suspicion of a chronic infection such as actinomycosis even in TB endemic areas.
2. Characteristic CT findings of consolidation with central hypoattenuation with peripheral enhancement or extension across anatomic barriers should prompt a suspicion of actinomycosis.
3. Because of high failure rates, the clinical suspicion of actinomycosis should be communicated to the microbiologist to facilitate appropriate specimen processing for strict anaerobic cultures to optimize the diagnostic yield.
4. Because broncholiths form a nidus for perpetuating ongoing infection, removal by endoscopic methods or surgical interventions should be considered.
